We describe the case ofa patient with caroticocavernous fistula who had botulinum toxin A to induce a protective ptosis 4-5 days before death. The levator palpebrae superioris muscle from both sides and the superior rectus muscle from the injected side were obtained for examination. The preserved samples were stained with haematoxylin and eosin, Martius scarlet blue, Glees, S100, dehydrogenase, ATPase, and toluidine blue as well as being examined by electron microscopy. Inflammation and oedema were found that were probably due to the carotico-cavernous fistula. Axonal and some myelin sheath damage were also seen.
Materials and methods
The material obtained at necropsy came from a 45-year-old Caucasian female who had been diagnosed as having a carotico-cavernous fistula in early 1988 but who refused further investigations or treatment at that time. In September 1988 she returned with gross proptosis of the right eye and reduced vision. She had noticed that the noise in her head was reduced. During her admission for investigations she was started on high-dose systemic steroids, 60 mg prednisolone each day, to reduce orbital swelling and proptosis. The proptosis was reduced, but she developed exposure keratitis with hypopyon ulcer. Intensive treatment with topical antibiotics produced some improvement, but in view of her continuing proptosis and the consequent corneal exposure a central tarsorrhaphy under local anaesthetic was performed. On the following day an injection of 62-5 pg BTXA in 0-1 normal saline was given in the region of the right levator palpebrae superioris (LPS) muscle to produce a flaccid paralysis of the muscle to help prevent the tarsorrhaphy pulling apart. The next four and a half days were complicated by an acute duodenal ulcer that required surgical repair. She succumbed to an acute myocardial infarction.
Permission to remove the levator muscle from both orbits was given by the coroner. At necropsy the levator palpebrae superioris muscle was taken from both sides and the superior rectus muscle on the treated side was also removed for examination.
The specimens were divided longitudinally and transversely, and pieces were preserved in glutaraldehyde, formol saline, and by freezing. Specimens from each muscle were stained with haematoxylin and eosin, Martius scarlet blue, Glees, SlOO, dehydrogenase, ATPase at varying pHs, and toluidine blue techniques, as well as examined with the electron microscope.
Results
Haematoxylin and eosin staining for the general morphology of the specimens demonstrates the LPS from the injected side to have inflammation and oedema (Fig 1) . The muscle fibres, which were of uneven width, were widely separated from each other by pale irregular spaces indicative or oedema. These changes were not found in the control muscle, in which there was no 'bubbly' oedema; here the fibres were tightly packed and ofregular width (Fig 2) . The blood vessels on the injected side were very abnormal and appeared thrombosed, with hyaline-like fibrin clot and no identifiable red blood cells in many ofthe vessels. There was also perivascular cuffing, particularly with lymphocytes, but some plasma cells could also be seen (Fig 3) . The congestion of the blood vessels and their thrombosis can best be explained as the result of the carotico-cavernous fistula, which at necropsy was found to be completely thrombosed. The vessels on the normal side did not show any inflammation, and there were generally RBCs rather than clot in them. They were perhaps slightly distended, an effect of back pressure from the fistula.
The superior rectus muscle from the injected side also showed similar changes to those found in its companion LPS (Fig 4) . Martius scarlet blue is a trichrome stain for connective tissue and muscle. In the sections from the injected side the muscle cell nuclei were centrally placed in contrast to those in sections of the control muscle, where they were found in their usual position in the periphery (Figs 5, 6 ). This change is usually associated with regeneration of necrotic muscle. The muscle striations were much more broken up in the treated than in the untreated muscle. There was also patchy staining of muscle fibres, with disrupted organisation of sarcomeres. This is most likely to be a hypoxic change secondary to the fistula.
The Glees technique stains nerve fibre axons, but not their myelin sheaths. There appeared to be considerable damage to the nerves of the LPS on the injected side, as shown by the break up of the silver of the axons in comparison with the staining on the non-injected side (Figs 7, 8) . There was much damage and very few if any staining intact axons. This finding of nerve fibre damage in BTXA treated muscle has not been reported from animal expeirments. S100 stains Schwann cells and so displays myelin rather than axons. Some sections of the nerves from the botulinum treated levator showed little content (Fig 10) . The myelin sheaths appeared either granular or empty in comparison with the normal side (Fig 10) . The changes in the Schwann cells were not marked and were more patchy in distribution than the nerve fibre change.
Dehydrogenase reductase is an indicator of mitochondrial distribution and activity. As type 1 muscle has larger numbers of mitochondria than other types ofmuscle, it can help to differentiate different muscle fibre types. This stain was thought to show a normal appearance in both the treated (Fig 11) and the control muscle (Fig 12) .
The ATPase reaction with preincubation at different pHs disrupts the normal myofibrillary network of the muscle and allows estimation of the fibre types 2A, 2B, and 2C, while the type 1 fibres stain weakly with this method. There was some change in the sample preincubated at pH 4-3 but no difference in the others. This find is consistent with a hypoxic effect (Figs 13, 14) .
Toluidine blue was used as the stain to prepare tissue prior to electron microscopy. Some sections showed a snake-like pattern offibril bundles .: 4=j... workers. It is possible that this contrast with our observations is due to transient changes that are followed by a full morphological recovery. Our case is complicated by the dual pathology of a carotico-cavernous fistula and botulinum injections. Little has been reported on the effects of carotico-cavernous fistula on the extraocular muscle, though they are known to cause anoxic damage. Thus some of our observations may be due to ischaemic pressure necrosis from thrombosis and not just BTXA poisoning. * 1 . i .
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